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As a short sequel to the discussion on Mr. Croly's paper of 
January 26, I900, I have thought it well to try to sum up if 
possible the points in which we are in accord. 
When sent for to a case of "Croup" we have no idea what 
lies before us. We picture a child choking from a disease 
perhaps beyond our control, or possibly it may be but a pass- 
ing spasm. Between these two extremes an infinite variety 
exists. They are all called "croup," but the word practi- 
cally only conveys that respiration is impeded in the larynx. 
" We should be far better without the word. There is no 
such disease as croup; the word merely expresses a single 
symptom, ''a just as the tet~ns dropsy, coma, or convulsions. 
It  is well, however, for us to clearly know what it means, 
what is the clinical condition, and to mark some limitation for 
the tenn. 
The following roup of symptoms seem to me to be embraced 
by the term. I give you them, as I gathered them, fresh 
from the original at the bedside. 
Edmund Owen, Surgeon ~o the Hospital for Sick Children, Great Ormond- 
street. 
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CROUPY SY:~IPTO~IS. 
1st. LaryT~geal Stridor.--A dry, croupy, tracheal wheeze 
heard at the bedside ; while sleeping a stridulous wheeze 
persists. This merely indicates difficulty of breathing 
from some impediment or narrowing, preventing the 
air passing freely. The lungs are clear; the throat is 
clear to view, or perhaps lightly, if anything, reddened, 
certainly not swollen. 
2nd. Cough with a barking "croupy" so~nd.--The fit con- 
sisting of inspiratory dyspncea with a couple of croupy 
barks suddenly following. Sometimes in the middle of 
a fit of coughing the child gives a loud whoop as in 
whooping-cough, chiefly heard in convalescence. 
3rd. Night Attacks.--Worse at night. About eleven o'clock 
the child begins to get bad attacks, often two or three 
during the night. I t  starts up in terror, gasping, 
wheezing, crouping, and barking very tel~rifying to 
witness; hardly any air entering, and in peril of chok- 
ing. Apparently due to spasms. 
4th. Great Restlessness and tossing about; also from impedi- 
ment to respiration. This is in my experience a grave 
si~o~, and in fatal cases, where the child does choke, most 
agonising to witness. I t  is also the first sign by which 
to estimate improvement. 
5th. Recession of the Cl~est. 
Through all these the voice may be quite clear, even when 
stridor is alarming. These are the five s3unptoms for which we 
are summoned, and they are popularly called "croup." Bat 
to what are they due ? They are merely manifestations of 
actual disease which underlies them. The srridor is caused 
by narrowing, the cough by irritation or foreign material. 
the night attacks by spasm, the restlessness by asphyxia, and 
the recession of the chest by atmospheric pressure from 
obstruction to the entrance of air. Clearly, then, the acute 
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diseases which produce these morbid changes and croupy 
symptoms are all embraced by the tenn. 
Their diagnosis is always difficult, sometimes impossible. 
Roughly speaking, and from a clinical standpoint, hey seem 
to possess two main characteristics : in one group specific or 
inflammatory disease xists in the larynx (e.g., diphtheria nd 
lar~,n~tis), while in the other the obstruction is mainly due to 
spasm. They are as difficult to separate on paper as they are 
at the bedside, for the spasmodic eases are sometimes fatal, 
while the laryngitis group are seldom devoid of spasm. We 
may have eve1T variety, from raging diphtheria on the one 
hand, to a trivial laryaa.gismus on the other ; and as this latter 
disease is often confounded with the rest it must be men- 
tioned, though really an entirely different condition. 
I propose to briefly treat of three main species :--  
L Diphtheria, " 
II. LalTn~tis, and 
III. Laryngismus. 
I.~Diphtheria (Diphtheritlc Laryngitis~Zaryngeal .Oiph- 
theria--~]/Iembrauous Laryngitis--Diphtheritic Croup-- 
M'embranous Croup---True Croup--Secondary Croup 
of Dr. Stokes--Cynanche Membranacea--Cynanche 
z~aligna ). 
There can be no doubt but that true croup, diphtheria, 
and membranous laryngitis are forms of the same disease, 
produced by the reception and cultivation in the body of 
poisonous germs. Croup is the disease when diagnostieated by
the ear, diphtheria when diagnosticated bythe eye, and deaths 
registered as croup are, I believe, mainly: due to diphtheria ; 
but croupy symptoms are not necessarily always due to this 
disease. In 1879 the Scientific Committee of the Royal 
~[edico-Chirurg'ical Society affil~ned the diphtherial identit,- 
of membranous croup. Some ~ dissent from this, and state 
a E.g. ,  Mr. Lennox Browne, F.R.C.S. 
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that 14 or 15 per cent. of membranous croup are non- 
diphtherial, on the ground that some cases reveal diplococci 
and others imilarly affected in the same house are also coccal. 
Therefore, he argues, some membranous croups cannot be 
strictly diphtherial or notifiable. Doubtless it is held that 
membranous exudation in the windpipe may be produced by 
mechanical and chemical irritants, and there is some evidence 
that membranous laryngitis has followed exposure to cold. 
But I hold that there is also evidence that there are several 
varieties of the disease we now call diphtheria; some of a 
fcetid purulent nature, and the absence of Klebs-LSffier 
bacillus must not be regarded as proof that an angina is not 
diphtheritic. Experiments in the laboratory may give 
results which clinical observation entirely fails to endorse. 
In the present state of our knowledge it is not wise to take 
up a dogmatic position except o view every case of laryngitis 
with the greatest suspicion, as it may turn out to be diph- 
theria. But I agree with 1Vfr. Edmund Owen that the more 
I see of sore throats with laryngeal obstruction the more 
firmly do I believe that they are all diphtheritic. Again, I 
feel in accord with the conclusion of Sydney Martin, Sims 
Woodhead, and Sir Richard Thorne Thorne (1892)that 
"there is no evidence at present hat there is any disease 
other than diphtheria which can produce a false membrane 
in the larynx." Recollect that diphtheria may be entirely 
confined to the larynx, to the trachea, or even the bronchial 
tubes without being visible. 
When confronted with a case presenting the urgent croupy 
symptoms I have described, the points which may stamp it as 
diphtheria re the following :--  
1. Gradtlal Onset.--The croup is preceded by fever. The 
child is sneezing or sickish for perhaps three whole days 
with an unaccountable f verish attack. It commences 
quietly and grows steadily worse. There is a slowly rising 
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acute febrile period before the larynx is affected, develop- 
ing croupy stridor about the fom'th (lay. It is a microbic 
or miasmatic poison saturating the system and showing 
itself in the larynx, rising gTadually to a perilous and 
alarming crisis about the fourth or fifth night when the 
child is in danger of choking. 
2. The Cervical glands may be enlarged, hard, and painful. 
3. Enlarged area of cardiac dubzess.--I have found the heart 
somewhat dilated, being dull to the third rib, one finger's 
breadth outside the left nipple and mid-stenmm. This 
dilatation of the heart is not constant in the commence- 
ment, and may then be found at one hour and not at 
another hour during the same day. I have found it well 
established by the ninth day. 
4. It may be traced to vegetable decomposition, to foul drains, 
sewers, or manure heaps, which cause an initial sore 
throat, or perhaps direct infection. [ have traced some 
cases to vegetable decomposition. 
5. Albumen in the urine anti severe illness of the child point 
very decidedly to diphtheria. 
6. The possible discovery of membrane in the pharynx and 
bacteriological confirmation at once settle the question. 
7. The protracted illness and slow recovery indicate diph- 
theria, as also a fatal ending. 
8. Communication to or from others can only be diphtherial. 
There is sometimes a septiccernic rash in diphtheria on the 
chest and abdomen, and the knee~e~.ks areoccasionally absent, 
while the continuance of a low temperature with grave illness 
and croupy symptoms point to its diphtheritic nature. 
II.--Zaryngitis.--Two f l~ns of laryngitis especially concern 
us :--(1) Acute laryngitis, and (2) Laryngitis tridulosa. 
1. Acute Zaryngitis (Catarrhal Zaryngitis~Acute Non-mem- 
branous Zaryngitis--Simple Zaryngitis). 
The swelling and cedema which block the way in acute 
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laryngitis may sometimes produce croupy symptoms, and may 
present every variety from hoarseness and stridulous breath- 
ing to fatal oedema of tile glottis. 
The distinguishing features here are :--Hoarseness ofvoice, 
the respiration has a more hissing sound, no enlarged glands, 
more rapid onset, no albuminuria, no special night attacks. 
It chiefly follows colds or chills, or succeeds to measles or 
whooping-cough. No alteration of the knee-jerks. No 
dilatation of the heart. ~o infection. It is hard to make a 
certain diagnosis, for these peculiarities may happen with 
diphtheria, and hence it is wise to suspect diphtheria in every 
case of croup. 
2. I.aryHgitis Stridulosa ( Catarr/~al Spa.~m--False Croup-- 
Pseudo-Croup--Spasmodic Croup--Spasmodic Zaryn- 
gitis--Primary Croup of Dr. Stokes). 
This is the disease which most closely simulates diphtheria. 
It is a spasmodic narrowing of the windpipe--a catarrhal 
spasm, having much spasm with a little catarrh. It  occurs 
in children over three years of age, and when we are told 
that "my child is re1T subject to croup," this is the disease 
in question. It produces all the above "croupy symptoms," 
and may be of great urgency. Dr. Stokes describes fatal 
cases, where at the post-mortem examination the larynx was 
not obstructed, showing death was due to spasm. It is dis- 
tinguished from diphtheria by the following special features:-- 
1. Po T SuddelL Onset.--The child goes to bed quite well, 
and suddenly wakes up in the night with alarming laryn- 
geal obstruction, great distress and dyspncea; death 
seems imminent, and advice is hastily summoned. The 
suddenness of the stridulous breathing is remarkable. 
2. Occurs at Nigl~t.--It is re1T bad for some hours, and then 
subsides. 
3. Recurrent.~We are often told "my child is very subject 
to croup," or the mother or nurse will state that the 
child has re1T often had it before. 
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4. A Family Affeetion.--Some of the other children of the 
family often suffer from it. 
5. Quick Recovery is the rule, and it is rarely fatal. 
"6. It often occurs in children with enlarged tonsils, or 
adenoids. 
In one of my cases five children of the same family had it 
frequently for some years, and they wer~ all affected with 
adenoids. 
7. It occurs in chilch-en o~.er three years of age (cf. laryn- 
gismus), and ceases when the child is 14 or 15 years old. 
8. Vomiting often gives relief. 
With chronic laryngitis (syphilitic or tubercular), foreigl~ 
bodies, warty growths, or stricture of the trachea, we have 
nothing to do at present. 
II I.--Lastly, Zarynglsmus (Child Crowing--Spasm of the 
Zarynx--Larg~,geal Asthma~Spa~ of the Glottis-- 
Za~j'aglamus 8t~idulus). 
This is an entirely different condition, and should not be 
included in the term, for it does not produce croupy sym- 
ptoms. A convulsive disorder of young infants, unattended 
by cough. A pure neurosis, or sp~m, occurring almost 
exclusively in ticket)" infants about 18 months old, with 
large fontanelles and delayed dentition, and often accom- 
panied by tetany contractions of the thumbs and toes. A 
spasmodic affection of the larynx, causing sudden arrest of 
breathing, or "holding of the breath" for a few seconds in 
the position of expiration, followed by a " crowing" inspira- 
tion when the glottis opens mid air rushes iu with a stridor. 
It is very rare before six months or after three years. There 
is no fever. It occurs suddenly while the child is running 
about, or in the night, with no warning. There is no hoarse- 
ness, and the child is perfectly well in the intervals. The fit 
is started by some emotion, annoyance, fright, crying, or 
perhaps the irritation of adenoids or teething. It varies 
from a slight crowing sound to extremely dangerous fits of 
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dyspncea nd cyanosis, with the hands clenched, the limbs 
stiff, the veins turgid, and the face blue, or eveu convulsions. 
I t  is mostly recovered from, but there is danger of the spasm 
being fatal. The epiglottis is shut down over the larynx. 
The attacks are frequent, sometimes 4, 6, 8, 10, or even 20 
in a day. Many cases have the "crow," but the worst cases 
are the silent ones, from the complete strangulation. 
Three varieties of the spasm are known : - -  
I. Rachitic, occurring as described above in rickets, similarly 
to facial irritability, tetany, or fits. This is also called 
" direct" spasm, signifying its direct connection with 
the brain, the irritation coming directly from it. A 
pure spasm of the muscles. No fever, coryza, or laryn- 
geal catarrh. No cough. I t  is occasionally fatal, and 
is sometimes a cause of death under chloroform during 
operations for adenoids. 
2. Congenital (Infantile Respiratory Spasm, Congenital Zaruu- 
"geal Strldor).--Begins at or shortly after birth, when 
the child is a few weeks old, with laryngeal or stridulous 
breathing. & functional neurosis, pathology not yet 
determined, and recovered from by natm'al development 
in the course of tlie second year, disappearing before 18 
months. A valvular formation of the larynx has been 
observed. 
3. Reflex spasm--i.e., dyspncea from enlarged bronchial or 
mediastinal glands. Sudden death has occurred from 
spasm of the glottis in cases of tuberculosis, widl enlm'ged 
and caseous bronchial or mediastinal glands. ~ 
a Dr Ashby cites two cases :-- 
(a) A child aged one year and eight months died from croupy symptoms, in 
spite of tracheotomy. The :post-nwrte~ xamination showed an enlarged 
thymus gland filled with a tubercular b~c~s, and a cheesy adhcrenl; lymphatic 
gland was found pressing on the trachea down to its bifurcation. 
(b) A boy aged three years, who was affected with croupy symptoms and 
choking during meals, died. The post-mortem revealed enlarged mediastinai 
glands, and an abscess pressing on the oesophagus and trachea, from Ports' 
disease of the seventh cervical and third upper dorsal vertebrae. 
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The diseases, ~herefore, which confront us in the cases of 
croupy symptoms are chiefly two :--La~Tngitis Stri&do,~a and 
Diphtheria, the remaining forms being more easily differ- 
entiated. 
Their management is as varied as their severity. The 
]aryngismus of infants is cured by fresh air at the seaside, 
cold salt douches, meat juice, and remedies which control the 
nervous instability of the underlying rickets or tuberculosis. 
No attempt at hot rooms or steam should be permitted. 
In Laryngitis the points to be relieved are swelling of the 
mucous membrane and spasm. The first may be eased by a 
Porgative (lose of calomel, leeches to the throat, bleeding, 
ipecacuanha, nd especially antimony. In a doubtful case, 
where the disease was violent last year, I saw great benefit 
follow the exhibition of gr. ~th  of apomorphia with each 
dose of antimony. 
Spasm can be relieved by hot sponges, steam, and it is 
possible that phenacetin or antipyrin carefully given may 
be useful. 
In suspected cases of Diphtheria (and there is always sus- 
picion) antitoxin should be given at the earliest sign of 
laryngeal mischief (2,000 unit~ for a 6hild two years old, or 
1,500 every morning for four days). This is our sheet 
anchor. It has also allowed cases to tide over the crisis with 
intubation, which formerly died. 
Should these or other measures fail, and the child be in 
danger of. choking, the question of surgical interference 
arises. 
There still remain intubation and tracheotomy. The 
surgeon is required only when sufficient air cannot enter, and 
the child is choking from asphyxia ; but the physician has the 
responsibility of summoning him. What, then, are the signs 
of approaching asphyxia? Two especially of the foregoing 
croupy symptoms.--They are--([.) Recession of the chest, and 
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(2.) Restlessness; and these to my mind form the most correct 
indications for the further admission of air. These signs 
should be watched, for in fatal cases the recession increases, 
the head is thrown back to straighten out the trachea, the 
restlessness gradually gives place to unconsciousness, and the 
child dies asphy.-dated in convulsions. 
Intubation is a delicate and intricate proceeding. I have 
seen it tide over the crisis successfully where antitoxin had 
previously been given. Tracheotomy, on the other hand, 
is the more usual, but its results have not been hitherto 
encouraging. 
Dr. Stokes ays:--" On the performance of tracheotomy in 
this disease I have little to say more than express my decided 
dissent from it." (Diseases of the Chest, p. "219. 1837.) 
And almost prophetic is the advice of Mr. William Henry 
Porter :--" iYledical men should rather turn their attention 
to the improvement of that internal treatment which will 
generally be efficacious if resorted to in time, than to look 
for advantage in the performance of an operation from which 
experience holds out such slender hopes." (Surgical Patho- 
logy of the Larynx and Trachea. Dublin, 1826.) 
These quotations are 63 and 74 years old, but until the 
recent fulfilment of Mr. Porter's prophecy by the introduc- 
tion of antitoxin, nothing has occurred to warrant he rejec- 
tion of their conclusions. Now, however, we are entering on 
a new era in the pathology, prognosis, and treatment of these 
diseases, and under antitoxin tracheotomy may become more 
successful. 
The following conclusions may, I think, be drawn'-- 
1. That there is no such true disease as croup, croupy 
symptoms being produced by a variety of different diseases. 
2. That severe croupy symptoms are most likely to be due 
to either diphtheria or lalwngitis tridulosa. 
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3. That in difficult and doubtful cases we should suspect 
diphtheria, and treat it as such from the start with antitoxin. 
4. That recession and restlessness are the two most 
dangerous symptoms. 
5. That as antitoxin reduces the mot'tality of diphtheria, 
and enables cases to be tided over the crisis by iutubation, 
it may possibly contribute to the future success of trache- 
otomy. 
6. That the deaths registered as croup are mainly due to 
diphtheria. 
DR. TRAVERS SMITH spoke. 
DR. DRURr  asked what class Dr. Symes would put those cases 
under in which they had laryngitis closely resemblir~g what they 
used to call croup, and which they met with in measles. He  saw 
an enormous number of such laryngitis cases in the last epidemic~ 
and such a number of tracheotomies had to be performed th,tt 
almost all the tracheotomy tubes to be obtained in Dublin had been 
used up. At  one time there were some 25 to 30 cases all with 
tubes in~ but they were not diphtheritic cases, nor were they 
laryngismus stridulus, and most of them recovered. 
DR. DOYL~ recommended the use of sulphate of copper in croup. 
SIR GEORGE DUFFEY said he quite agreed with Dr. Doyle as to 
the benefit of sulphate of copper in such cases as contrasted with 
depressant emetics, lle believed they were often inclined not to 
give enough antitoxin~ and he had never seen any bad effects follow 
its administration. 
]~IR. CROL'~- spoke. 
~)R. PARSONS said that from his point of view diphtheria was an 
inflammation produced by the Klebs-LSffier bacillus, and it did not 
make any difference whether the inflammation was catarrhal~ 
croupous or diphtheritic. Some other name would then have to be 
found for those cases of inflammation of the throat produced by 
other micro-organisms. Similarly, in a recent papery ]Dr. J. W.  
Moore pointed out that the clinical term pneumonia covered a great 
variety of diseases~ as well as the inflammation produced by the 
diplococcus pneumonim. In addition to Dr. Symes' two indica- 
tions for surgical interference he thought they might also add 
cyanosis. 
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DR. J. ~r. ~IOORE said they would all agree with I)r. Travers 
Smith that the dyspncea of diphtheria was not a night symptom, 
whereas that of laryngismus striduhls was essentially a night 
symptom. He agreed with Sir George Duffey in believing that 
diphtheria is often apyrexial, and if they had high fever it was 
probably not diphtheria. The absence of knee-jerks, however, as 
well as albuminuria, only appeared after toxic poisoning had taken 
place, and, therefore, were not reliable indications early in the 
disease. 
DR. LANGFORD Sr~IES, replying, said he believed there were 
many varieties of the disease commonly called diphtheria. Why 
the night attacks which he had mentioned came on he could not 
teU, and it could not be said that they were indicative that the 
case was not diphtheritic, because he thought it was possible that a 
diphtheria case could have a violent spasm of the larynx as well as 
another. 
